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ADVISORY ON THE USE OF THIS DOCUMENT

The informatlion contained in this dacument has been developed sulely for the
Purpose of providing general guidance to employees of the Gaddard Space Flight
Center (GSFC). This document may ke distributed outeide GsFC only as a
courteay to other government agencieg and contractore. Any distribution of
thie document, or applicatiom or uge of the information containaed haexein, i{s
expresaly conditioned upon, and ia Subject to, the fellowing underastandinga
and limitatione:

{a) The information was developed for general guidance only and ig
subject to change at any time;

ib) The information wage developed under unigque GSFC laboratory conditions
which may differ substantially from outside conditiona;

{c) GSFC does not warrant the accuracy of the information when applied or
usaed under other than unique GsFe laboratory conditions;

{d) The information should not be construed as a representation of
Product performance by either GSFC or the manufacturer)

{e) Neither the United States government nor any person acting on behalf
of the United Stateg governmant assumes any liability resulting from
the application or use of the information.
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Part No. SNJI54HC4075J (Countrol No. 6302)

cc: L. Rabb/406
A, Sharma/311l
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A radiation evaluation was performed on the SNJ54HC4075J to determine
the total dose tolerance of these parts. A brief summary of the test
results is provided below. For detailed information, refer to Takies I
through IV and Figure 1.

The total dose testing was performed using a cobalt=-60 gamma ray
source. During the radiation testing, four parts were irradiated under
bias (see Figure 1 for bias configuration), and one part was used as a
control sample. The total dose radiation steps were 5, 10, 15, and 20
krads¥*. After 20 krads, the parts werc annealed at 259C for 168 hours.
The dose rate was between 54 and 114 rads/hour, depending on the total
dose level (see Table II for radiation schedule). After each radiation
exposure and annealing treatment, the parts werc eclectrically tested at
250¢ according to the test conditions and the specification limits
listed in Table IIT. These tests included three functicnal tests at
Vee=2 V, 4.5 V, and 6 V (test fregquency = 1 MiZ}.

21l four samples passed functional testing throughout irradiation to 20
krads and after annealing at 25°C for 168 hours. All parts passed all
parametric tests upon irradiation to 10 krads. lowever, upon further
irradiation to 15 krads, one part marginally exceeded the specification
limits of 75 n& for TTLH at Vecc=2 V. A reading ¢f 76 ns was recorded
for one output of this Triple 3-Input OR Gate. After additional
exposure to 20 krads and after annealing at 25°C for 168 hours, all
four irradiated samples exceeded the specification limits for at least
one of the following A.C. parameters at Vec=2 V: TPLH, TPHL, TTLH and
TTHL. HNo significant recovery was observed after annealing at 25°C for
168 hours.

The TPLH and TTLH readings which were in excess of the specified limits
occurred mainly on gates which were in the logic low state during
irradiation. The output low to high transition time at Veoe=2 V
increased more rapidly for these gates. Similarly, any excessive TPHL
readings occurred on gates which were in the logic high state during
irradiation. The output hiqgh to low transition time at Vce=2V
increased more rapidly for these gates.



Table IV provides the mean and standard deviation valucs {for each
parameter after each radiation exposurc and annealing treatment. Any
further details about this evaluaticon can be cbtained upon reguest. If
you have any guestions, plecase call me at (301) 731-39%4.

¥ Tn this report, the term "rads" is used as an abbreviation for rads
(5i).



TABLE I. Part Informaticn

Gencric Part Number: HC4075
GGS/WIND/ 3D PLASMA

Part Number: SNI54HC4075J
Contrel Number: 6302

Charge Number: Ccz23771
Manufacturer: Texas Instruments
Lot bate Code: 85947Y

Quantity Tested: 4

Serial Numbers of

Radiation Samples: 94, 95, 96, 97
Serial Number of

Contrel Sample: 93

Part Function: Triple 3-Input OR Gates
pPart Technnlogy: CMGS

Package S5tyle: 14 pin DIP

Test Engineer: T. Scharer



TABLE II. Radiation 3chedule feor SNIS4HC4075J

EVENTS DATE
1) INITIAL (PRE-IRRADIATION) ELECTRTCAL MEASUREMENT 04/24/92
2) S5 KRAD IRRADIATION (54.6 radsj/hour) DS/07792
POST 5 KRAD ELECTRICAL MEASUREMEMNT 05711792
3) 10 KRAD TERADIATION {(113.6 rads/jhour) U5/11/92
POST 10 KRAD ELECTRICAIL MEASUREMENT Q5713792
4) 15 KRAD IRRADIATION (113.6 rads/hour) 05/13/92
POST 15 KRAD ELECTRTCAL MEASUREMENT CS/15/92
5) 20 KRAD IRRADIATION (113.6 rads/hour) 05715792
POST 20 KRAD FELECTRICAL MEASUREMENT 05/18/762
6) 168 HOURS ANNFALING AT 2590 05716792
POST 158 HOURS ELECTRICAL MEASUREMENT 05/26/92
Notes:

- All parts were radiated under bias at the cobalt-60 gamma ray
facility at GSFC.

- 211 electrical measurements were performed off-site at +259C.

- 411 annealing steps were performed under bias,



Tahle TITI. Electrical Characteristics of SNJS4HC40750
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TABLE IV: Summary of Electrical Measurements After

Total Dose Exposurcs and Annealing for SNJ54HC4075] 1/
Tetal Dose Exposure [(TDE}) (krads) Anneal
] L 10 1R 20 168 nra
spec Limiecal {Fre-Rad} @asec
Parameters win _dhax | uean sd____rﬁin sq [mean ___5_::1_ faan sd mean ii___ mean s
FUNC1 | MHz] |ipazs ] [eedesi |passs cpass;]
FUNC2Z L MHz ipaE Pass "Pa
FUNRCA 1 MHa Pasy |
VOHL_2.0v v 1.90 - “3i02 0. G090 0.00
VOH2_4.5¥ v 4.44 - 4,52 lo. o.00 0,00
VOHI_&.0V ¥]5.90 - £.01{6. 0,01 0.01
VOH4 4.5Y V] 3.98 - a0, 0.02 G.02
VQHS_§-0V v 5.48 - =580 . n.02 6.0l
VOLL 2.9V my] © 100 i 10 . n.12 D.06
voLe 4.5 mv| 0 100 10 n.74 0.8%
voLd 6.0 mv © 100 41, 1.4t 7.22
voLd 4.5V V| O 260 6. 9.85 110,58
VoLS 6.0V v O 2560 7. 2.7 13.13
IIM upl-0.1] 0.1 0. 8.00 000 |
IIL wal-0.1] 0.1 10, 8.00 0.00
ICCH ud 0 B.0 Ao 8.01 0.02 ,
IcCL udy 0 B.0 o, 0.04 0.14 {:0:
TPLH2 ng 0 |180.0 3. 8.08 “lie.27 a1
TH4.5 a3 0 | z0.0 Ha. 0.80 1111 |
cPLME ns 0 i17.0 0. n.60 | 0.73
TPHLZ nE 0 100.0 A4 7.76 416 .77
TPHL4A.5 a5 0 20.0 50 0.97 1.19
TEHLS s 0 17.0 o 0.6% 0.74
TTLHZ ng 4@ 75.0 14 . 1.40 7733 .51 |89
TrLHd. .5 ns 0 | 15.0 0. 067 Q.80
TPLHE ng © | 13.9 44 0.62 0.63
TTHL2 ngd o | 75.0 0. 1.22 2.89
TTHLY.5 k3 0 | 15.0 Jo. 0.57 0.45 |:
TTHLG ns| o |13.0 1.2z 1.22 1.1
Noteg:

i/ The mean and atandard deviation values were calculatad over the four parts

irradiated in this teating. The control sample remained constant throughout

the testing and is not included in thia table.




Figure 1. Radiation Bias Circuit for SNJL4HU407ST
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